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64.4 ; Tatoosh Island, 56.0 ; Port A11geles, 55.1 ; Eureka, 55.8 ; 
Fort Canby, 57.8. In  Canada, Banff, 52.6; Esquiniault, 56.5 ; 
8t. Johns, N. F., 56.8; Calgary, 57.5; Father Point, 57.7; 
Edmonton, 58.1. 
. As compared with the nomnal for July, the mean temperature 

for the current month was in excess slightly on the Califor- 
nia coast, but decidedly throughout the Mississippi water- 
shed; Lake Region, northern New England, and the Maritime 
Provinces. It was decidedly deficient over the Rocky Moun- 
taiu Plateau Rogion and slightly on the New England Coast. 
It was the coldest on record for the eastern portions of Wash- 

kXXlmUl8ted 
departures. 

Total. '2- Dlstriets. 

- 
ington snd Oregon. 

The greatest excesses were: In the United States, Sault Ste. 
Marie. 6.6; Buffalo. 4.7: Northfield; 4.6; Milwaukee, 3.8; 
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Alpeiia, 3.7; Green Bay, 3.5; Topeka,'3.4. . In Canada,White 
River, 6.6 ; Parry Sound, 5.6 ; Saugeen, 5.4 ; Rockliffe, 4.6. 
The deficits were: In the United fitates, Walla Walla, 4.6; 
Baker City, 4.4; Lander, 4.3; El Paso, 3.7; Salt Lake City, 
3.6. I n  Canada, St. Johns, N. F., 4.2; Esquimault, 3.5; Bat- 
tleford, 2.9; Edmonton aud Medicine Hat, 2.8. 

Considered by districts the mean teniperatures of the cur- 
rent month show departures from the normal as given in 
Table I. The greatest positive departures were : Lower Lake, 
2.2; Upper Lake, 3.0; Missouri Valley, 1.6. The greatest 
negative departures were: Southern Plateau, 2.4 ; Northern 
Plateau, 3.6. 

I n  Canada, Prof. R. F. Stupart says: 

Temperature was a little below average in British Columbia and the 
Northwest Territories; it was from Oo to 4 O  above in Manitoba, and from 
3O to 7 O  above in the Province of Ontario. In Quebec, between M.o+real 
and Quebec City, it was 4 O  above, and thence the daerence diminished 
to about 1' above at Gaspe. In New Brunswick and Nova Scotia there 
was a general excess ranging hetween lo and 3O. 

The years qf highest and lowest nMan temperatures for July 
are shown in Table I of the REVIEW for July, 1894. The 
mean temperature for the current month was the highest ou 
record at: Palestine, 84.4 ; Parkersburg, 76.6 ; Milwaukee, 
73.3; Alpena, 69.0; Sault Ste. Marie, 67.6. Itwnsthe lowest 
ou record at: Baker City, 62.2; Spokane, 65.2; Winnemucca, 
68.1; Walla Wnlla, 70.6; Salt Lake City, 71.9. 

The nb&nwn and n&wi.rnuin tenaperatures of the current 
month are given in Tahle I. The highest maxima were : 112, 
Yuma (10th); 110, Fresiio (11th); 107, Phcenix (30th); 
106, Red Bluff (13th) ; 105, Walla Walla and Sacramento 
( l l t h ) ,  Abileue (26th). The lowest maxima were: 63, Te- 
toosh Island (13th) ; 67, Eureka (lsth),  Port Augeles (9th) ; 
69, Fort Canby (13th) ; 74, Astoria (loth), 78, Block Island 
and Woods Hole (16th). The highest minima were: 74, Port 
Eads (frequently) ; 78, Corpus Christi (14th) ; 71, New Or- 
leans (17th), Charleston (14th) ; 70, Key West (7th), Tampa 
(l'i'th), Galveston (27th). The lowest minima were: 34, 
Idaho Falls (19th) ; 36, Winnemucca (8th) ; 37, Baker City 
(7th) ; 39, Carson City (8th) ; 40, Cheyenne (frequently) ; 
41, Lander 18th. 

The years of highest maximum and lowest inini.rnum tempara- 
turee for July are given in the last four columns of Table I of 
the REVIEW for July, 1896. During the current month the 
maximum temperatures were equal to or above the highest 
on record at: Kansas City, 102; Sandusky, 100; Rochester 
and Parkersburg, 99 ; Alpena, 98 ; Cleveland, 97 ; Northfield 
and Buffalo, 96 ; Erie, 94 ; Grand Haven, 93. The minimum 
temperatures were equal to or below the lowest on record at: 
Winnemucca, 35; Santa Fe and Pueblo, 43; Sa11 Francisco, 
47 ; Abilene, 61. 

The greatest daily raiage: of temperature and the data for coin- 
p t i n g  the extreine aid mean monthly rangeo are given for each 
of the regular Weather Bureau stations in Table I. The 
largest values of the greatest daily ranges were : Fresno, 52 ; 
Idaho Falls, 60 ; Havre and Pueblo, 46 ; Cheyenne, 44 ; Wdla 
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MOISTURE. 

The quantity of ntoisture 'in the atmosphere u t  any time 
may be expressed by the weight of the vapor coexisting 
with the air contained in a cubic foot of space, or by the 
tension or pressure of the vapor, or by the temperature 
of the dew-point. The mean dew-point for each stntion- of 
the Weather Bureau, as deduced from observations made a t  
8 a. m. and 8 p. m., daily, is given in Table I. 

The rate of evaporation from a special surface of water 
on niuslin at any moment determiues the temperatiire of 
the wet-bulb thermometer. The mean wet-bulb temperature 
is now published in Table I ;  i t  is always intermediate, and 
generally about half way hetween the temperature of the air 
and of the dew-point. The quantityof water evaporated 
in unit of time from the muslin surface may be considered 
as depending essentially upon the wet-bulb temperature, the 
dew-point, and the wind. 

The relative humidity, or the ratio hetween the moisture 
that is present in the air and the moisture that it would con- 
tain if saturated a t  its observed temperature is given in 
Table I as deduced from the 8 8. m. and 8 p. m. observations. 
The general average for a whole day, or any other interval, 
would properly be obtained from the data given by an evapo- 
rometer, but may also be obtained, approximately, from fre- 
quent observations of the relative humidity. - 

PFbECXPITATION. 
[In Inohen and hundmdths.1 

The distribution of preciphtivn for the current month, asde- 
termined by reports from about 2,600 stations, is exhibited 
on Chart 111. The uumerical details are given in Tables I, 
11, and 111. The total precipitation for the current month 
was largest, exceeding 19 iuches in central and western Con- 
necticut, and exceeding 6 iuches over the greater part of New 
England and the Middle Atlantic coast region. It was also 
unusually large in Wisconsin and the Florida Poniiisula. 
Little or no rain fell in Oregon, California, southern Idaho, 
Nevada, Utah, parts of Arizona and New Mexico. 
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The larger values for regular stations were : New Haven, 
16.63 ; New York, 9.52 ; Charleston, 9.42 ; Rittyhawk, 9.06 ; 
Hatteras, 8.98; Buffalo, 8.29 ; Savannah, 8.10; Hannibal and 
Northfield, 8.04 ; Moorhead, 8.02 ; Atlantic City, 8.01. In  
Canada, Swift  Current, 6.27 ; St. Johns, N. F., 6.09 ; Bermuda, 
5.79; Calgary, 5.64; Banff, 5.34. 

Details as to ezcessive precipitation are given in Tables XI  
and XII. 

The diurnal variation, as shown by tables of hourly means 
of the total precipitation, deduced from the self-registering 
gauges kept at the regular stations of the Weather Bureau, 
is not now tabulated. 

The arrent departures from the normal precipitation are 
given in Table I, which shows that precipitation was in ex- 
cess over a narrow belt extending from New Hampshire and 
Massachusetts to Virginia, and thence westward to the Rocky 
Mountain Plateau. It was especially deficient in the interior 
of the Gulf States. The large excesses were: New Haven, 
11.7; Duluth, 5.6; New York, 6.3; Buffalo, 5.1; Northfield 
and Hannibal, 4.9; Atlantic City, 4.6; Nashville, 4.3; Moor- 
head, 4.1. The large deficits were : Port Eads, 6.1 ; Pensa- 
cola, 4.6; Tampa, 3.6; Montgomery, 3.1; Little Rock, 3.0. 

The average departure for each district is given in Table 
I. By dividing emh current precipitation by its respective 
normal the following corresponding percen tagos are obtained 
(precipitation is in excess when the percentage of the normal 
exceeds 100) : 

Above the normal : New England, 177 ; middle Atlantic, 
144 ; south Atlantic, 109; east Gulf, 142 ; Ohio Valley and 
Tennessee, 132; lower Lake, 145; upper Lake, 126; North 
Dakota, 128; upper Mississippi, 119; southern Slope, 111 ; 
southern Plateau, 107; middle Plateau, 138; north Pacific, 
132. 

Normal : northern Plateau and southern Pacific, 100. 
Below the normal : Florida Peninsula, 87 ; west Gulf, 37 ; 

Missouri Valley, 80; northern Slope, 94; middle Slope, 96; 
middle Pacific, 9. 

In  Canada, Prof. R. F. Stupart says : 
The rainfall was a little above average in British Columbia. It was 

ver decidedly above in Alberta, where the excess was from 1 to 3 
inczes, but in Aeeiniboia and Saskatchewan, except locally, the differ- 
ence from average was not rest, and in some laces there waa a defi- 
ciency. In western Manitok there was a smalp deficienc but in the 
eastern part of the Province and thence throughout the &ke Region, 
there waa a marked excess, except in the southwestern countiesof 
Ontario, and also in a small district north of Lake Superior. In  the 
central and more northern parts of Ontario the fall was from double 
to three times the average amount. In Quebec it was about average, 
and in the Maritime Provinces there were no marked departures from 
average, except in the extreme eastern portion, and near the upper 
part of the Bay of Fundy, where there was a deficiency. 

The total accumulated monthly departures from January 1 to 
the end of the current month aregiven in the second column 
of the following table ; the third column gives the percent- 
age of the current accumulated precipitation relative to its 
normal value. 

New E n p d  ............ 
Florida enlnnula ........ 
Ohlo Valley and Tenn.. ... 
UpperZake ................ 
North Dakota ............. 

Yiaslnnippl Valley. ............. ............ 
Southern Plateau. ....... 2.70 
Middle Plateau ........... 0.30 
Northern Phtaau.. ....... 0.80 
South Peol50.. ............ 0.80 
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119 md 
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Mlddle Atlantlo.. ........ 
South Atlantio ......... 
Rant Qulf.. ............... 
went OUlf ................ 

Inckn. - 0.40 - 1.70 - 3.00 - 6.80 - 0.70 - 0.80 - 1.00 - 1.60 - 2.80 
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I 
W 
TI 
07 
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88 

The yew8 of greatest and least precipitation for July are 
given in the REVIEW for July, 1890. The precipitation 
for the curiwnt month was the greatest on record at: 
Buffalo, 8.29 ; Hannibal and Northfield, 8.04; Moorhead, 
8.02 ; Atlantic City, 8.01 ; Rochester, 6.37 ; Nantucket, 4.32. 
It was the least on record at:  Corpus Christi, 0.00; Pen- 
sacola, 2.19. 

The total rnoddy enowfall at each station, if any occurs, is 
given in Tables I and 11. The chart of geographical dis- 
tribution is omitted for this month. 

SNOWFALL. 

HAIL. 
The following are the dates on which hail fell in the 

respective States : 
Alabama, 16. Arkansas, 29. California, 21. Colorado, 8, 

9,10,14,17,23, 24, 26, 31. Delaware, 23, 31. Georgia, 3, 18, 
21. Idaho, 1, 7, 17, 26. Illinois, 9, 12, 24, 25, 30. Indiana, 
9,10,16,23, 30, 31. Iowa, 2, 3, 6, 11, 22, 23, 24, 30. Kansas, 
1, 3,4, 24, 28. Kentucky, 4, 6, 7, 9, 10, 11, 17, 19, 23, 24. 
Maine, 23, 31. Maryland, 2, 7, 11, 12, 14, 17, 18, 19, 23, 31. 
Massachusetts, 31. Michigan, 17, 29, 30. Minnesota, 2, 3, 5, 
6, 11, 18, 19, 29. Missouri, 10, 11, 15, 25. Montana, 6, 7, 17, 
18, 22, 30. Nebraska, 5, 9, 11, 26, 27. Nevada, 16, 22, 23. 
New Hampshire, 6,17,31. New Jersey, 2, 3, 14, 22,23. New 
Mexico, 1, 9, 16 to 19, 27, 28. New York, 6, 10, 11, 14, 15, 20, 
22. North Carolina, 3, 14, 23. North Dakota, 3, 4, 5, 10, 14, 
16,17,25,31. Ohio, 5,11,14,17,19,20,22,23,24,31. Oregon, 
1,6,20. Pennsylvania, 1,7,11,14,17,18,22,23,30,31. South 
Dakota, 3, 4, 5, 20, 29, 30. Tennessee, 16, 24, 25. Texas, 16, 
17,27, 28. Utah, 16,21. Virginia, 7,14,23. Washington, 7, 
West Virginia, 18,23. Wisconsin, 6,11,25. Wyoming, 14,17, 
19,30. 

Among the remarkable rains of the month are the following 
items, taken from the printed reports of the respective State 
sections: 

Indiano.-Evansville, Vanderbur County: On July 1 during a heavy 
thunderstorm, 4.75 inchesof rain felf between 3 a. m and 8 a m, seventy- 
Bfth meridian time. Jeffersonville, Clark County: On the loth, from 
12:15 p. m. to 2:02,4.74 inches of water fell during a heavy storm; a 
portion of it fell as large hail, between 12:18 and 12:50, doing coneid- 
erable damage Liberty, Union Count : On the evening of July 23, 
hailstones a pearing as if cut from a tgick, flat piece of frozen snow, 
and others &e great chunks broken from cakes of ice. 

to the 57th at noon, there fell 14.75 inches; the 2-inch receiver art% 
rain r g e  was filled seven times from the overflow cylinder, and the 
eight y i n g  gave the additional 0.75. The voluntary observer, Mr. 
Joseph lummer,states that all the residents of that eection agree that 
it was the heaviest rainfall they had ever witnessed. 

NeroEngland.-The remarkable rain of the 12-14th lasted from thirty 
to thirtysix hours in western Connecticut and Meaeachueette and at 
the close of the storm it was found that from 5 to over 10 inches had 
fallen in many sections, exceeding previous r e ~ ~ r d ~  for any single 
~torm; Southington,Conn., had 10.30 inches (in 53 hours); Bridgeport, 
Conn., had 9.39 inches; Windsor and Hartford Conn., 9.22 and 9.17 
inches, respectively, while at the mouth of the bonnecticut River the 
measurement was nominal; farther north, through western Maeaachu- 
setta and into Vermont, New Hampshire, and Maine, the amounta 
reached 5 and 6 inches, but along the eastern maat the precipitation 
was very small. 

The second heaviest storm of the month came on the 22d. This had 
remarkable local irregularities in Connecticut, where the preclpitation 
WBB the greatest. In some localities the storm resembled a cloudburst, 
and the consequent floods were worse than for many years. Finally, 
on the 29th, the third deluge occurred accompanied by severe e l w t + l  
disturbances. These storms created hood conditione in various regions, 
which assumed altogether colossal roportione. Several lives were loat 
and thousands u n thousands of &llad worth of damage must have 
been done to briges, highways, etc. On the 16th the Connecticut River 
at Hartford, Conn. waa nearly 20 feet above low-water mark; on the 
23d it was 11 feet above, and on the 30th, 19.45 above. 

Wiucmuh-Butternut Btrrtion(one of the highest stations in thestate), 
Ashland County: The voluntary observer, Mr. John J. Hayden reports 
for the month 15.11 inches, out of which 10.15 fell between eariy morn- 
ing of the 24th and mme time late in the night of the 2445th. There 
w t u  no thunder with thia rain. 

HEAVY RAINS. 

df&ybnd.-Jewell, Anne Arundel County: On the Bth, from 6 
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WIND. 
The prevailing winds for July, 1897, viz, those that wen 

recorded most frequently, are shown in Table I for the regu 
lar Weather Bureau stations. 

The resultaat wiihds, as deduced from the personal observa 
tions made at 8 a. m. and 8 p. m., are given in Table VI11 
These latter resultants are also shown graphically on Char 
IV, where the small figure attached to each arrow shows thc 
number of hours that this resultant prevailed, on the assump 
tion that each of the morning and evening observations rep 
resents one hour's duration of a uniform wind of averqc 
velocity. These figures indicate the relative extent to whid 
winds from different directions counterbalanced each other 

Maxhuon wind velocities are given in Table I, whicli alsc 
gives the altitudes of the Weather Bureau anemometers abovc 
tlie ground. Maxinia of 60 miles or more per hour were re- 
ported during-this month a t  regular statiolis of the Weathei 
Bureau as follows (maximum velocities are averages for fivc 
minutes; extreme velocities are gusts of shorter duration 
and are not given in this table) : 
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brought together, side by side, in the following table, from 
which i t  appears that, in general, the instrumental records 
of percentages of durations of sunshine are almost always 
larger than the observers' personal estimates of percentages 
of area of clear sky; the average excess for July, 1897, is 
11 per cent for photographic and 13 per cent for thermo- 
metric records. 

The details are shown in the accompanying table, in which 
the stations are arranged according to the total possibb dura- 
tion of sunshine, and not according to the observed duration. 

Difmnur bslrwsn LnatmmsnklZ ond parsonaal obssrwCunu of w M m .  

me4 me4 
Po 69 w. Fort Canby WMh ..... 15 7 E. 
6 78 w. Idaho Falld Idaho .... 17 60 EW. 

15 KO ne. NewY0rgN.Y ....... P 64 nw. 
Z3 M nw. MilesClt Mnnt ..... 88 51 w. 

63 ne. Shreve rt La ........ 11 68 a. 
p8 do EW. SlOUX&.*IOW8 ...... 2 57 W. 
28 66 8W. WoodsHole.MIase ..... 14 68 SB. 

Stetions. 

Key West Fla ....................... 
Tampa F\a. ......................... 
Q8lVeEbn Tex ....................... 
NewOrlaine L8 ...................... 
saV8lIllah ......................... 
Vicksburg' Mi66 ...................... 
San Diego 'Cel.. ...................... 
marlestoi 8. C. ..................... 
Phmnlx A h  ......................... 
Atland a8 ........................... 
Loa Angel06 Cal... . . . . . . . . . . . . . . . . . . .  
Wllminuton' N. c.. .................. 
LittleRock i r k  ...................... 
mattanooA. Term ................... 

BX..................... . ........................ 
1 ....................... 

rl ........................... 
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I ................... 
LouiEvIlle Ky-. ....................... 
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Baltimore. M' 
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) ...................... 
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Omaha deb? ......................... 
Clevelthd Ohio ....................... 
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Erle. a .............................. 
Blnghamton N. Y ................... 
Detroit Mlch ........................ 
6OEtWl 'M8UE.. ........................ 
Dnbnqh Iowa. ...................... 
Albany 1 Y.. ........................ 
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Idaho miis Idaho. ................... 
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NOrth6elh Vt ........................ 
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~~nneal;o~ie,   inn.. .................. , 
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Aelena Mont .......................... 
Blema&k N. Dak ..................... , 
Battle, ~ a n h . .  ........................ 
Bpokane. Wash ........................ 
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ATMOSPHERIU E I s U T R I m .  
Numerical statistics relative to auroras and thunderstorms 

me given in Table IX, which' shows the number of stations 
from which meteorological reports were received, and the 
number of such stations reporting thunderstorms (T)  and 
tluroras (A) in each State and on each day of the month, re- 
spectively. 

Thzm&rstom.-The dates on which the number of report8 


